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1. Introduction
Metal/oxide systems play a major role in many technological applications such as heterogeneous catalysts,
electronic devices and gas sensors. Heterogeneous catalysts are usually used as metal nanoclusters supported on
metal oxide surfaces. In particular gold nanoclusters on TiO, with less than 10 nm show extraordinary high

) In this study we examined the structure of Au

activity towards CO oxidation reactions at low temperature.'
nanoclusters on TiO,(110) single crystal surface by using Polarization Dependent Total-Reflection Fluorescence
(PTRF) XAFS to elucidate the interaction between Au and TiO, and the origin of catalytic properties of
nano-sized Au.
2. Experimental

EXAFS measurements were carried out at BL9A in Photon Factory (KEK-PF, Japan) using a home-made
PTRF-XAFS system.”” TiO,(110) surface was cleaned by cycles of Ar ion sputtering and annealing at 1000 K,
and Au was vacuum-deposited on TiO,(110) in an UHV preparation chamber of the PTRF-XAFS system. The
polarization dependent measurements of XAFS were performed in 3 different directions using 6-axis goniometer.
XAFS analysis was carried out using REX 2000 (Rigaku Co.) and FEFF8.0 softwares.
3. Results and Discussion

Fig.1(a) shows the polarization dependent EXAFS oscillations of Au on TiO,(110) at a low coverage
4.1x 10" atoms/cmz). There were no significant differences in all the orientations, indicating structure of the
deposited Au should be a symmetric one. Amplitude of the observed EXAFS oscillations was much smaller than
that of the standard Au foil sample, which suggested that Au species were in a lower coordination state. These
results indicated formation of small Au nanoclusters in a symmetric shape. In addition the Au-Au bond length
was found to be 2.78 A which was shorter than that of bulk Au. Theoretical EXAFS oscillations were calculated
to determine the structure of the Au nanoclusters. We obtained a well-fitted result when assuming a

fcc-cuboctahedral Au nanocluster with 13 gold atoms (Fig.1 (a), (b)).
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Fig. 1 (a) Polarization dependent Au Ljedge XAFS spectra. Dots and thick lines are observed and calculated
EXAFS oscillations, respectively. (b) Structure of Au nanocluster used for theoretical calculation in (a).
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